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BS 2000 : Part 40 : 1995

Foreword

This British Standard was published under the authority of the Materials and
Chemicals Sector Board and comes into effect on 31 March 1995. It is identical
with ISO 7536 : 1994, prepared by Technical Committee 28, Petroleum products
and lubricants, of the International Organization for Standardization (ISO).

This British Standard supersedes BS 2000 : Part 40 : 1992, which is withdrawn.

BS 2000 comprises a series of test methods for petroleum and its products that are
published by the Institute of Petroleum (IP) and have been accorded the status of a
British Standard. Each method should be read in conjunction with the preliminary
pages of ‘IP Standard methods for analysis and testing of petroleum and related
products’ which gives details of the BSI/IP agreement for publication of the series,
provides general information on safety precautions, sampling and other matters, and
lists the methods published as Parts of BS 2000.

The numbering of the Parts of BS 2000 follows that of the corresponding methods
published in ‘IP Standard methods for analysis and testing of petroleum and related
products’. Under the terms of the agreement between BSI and the Institute of
Petroleum, the revised version of BS 2000 : Part 40 will be published by the IP (in
‘Standard methods for analysis and testing of petroleum and related products’ and
as a separate publication). BS 2000 : Part 40 : 1995 is thus identical with IP 40/95.

Compliance with a British Standard does not of itself confer immunity from
legal obligations.

© The Institute of Petroleum &
BSI 1995

The following BSI references
relate to the work of this standard:
Committee reference PTI/13
Draft for comment 89/55002 DC
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Petroleum products — Determination of oxidation
stability of gasoline — Induction period method

WARNING — The use of this International Standard may invoive hazardous materials, operations
and equipment. This standard does not purport to address all of the safety problems associated
with its use. It is the responsibility of the user of this standard to establish appropriate safety and
health practices and determine the applicability of regulatory limitations prior to use.

1 Scope

1.1 This International Standard specifies a method
for the determination of the stability of aviation and
motor gasolines in their finished form only, under ac-
celerated oxidation conditions, by measuring the in-
duction period to breakpoint in a pressure bomb
apparatus.

1.2 The method® is not intended for the determi-
nation of the stability of gasoline components individ-
ually, particularly those with a high percentage of
low-boiling unsaturated compounds, as they may
cause explosive conditions within the apparatus.
However, because of the unknown nature of certain
samples, the specified bomb assembly includes a
safety burst-disc in order to safeguard the operator.

1.3 The induction period may be used as an indi-
cation of the tendency of gasoline to form gum in
storage. It should be recognized, however, that this
correlation may vary markedly under different storage
conditions and with different gasolines.

2 Definitions

For the purposes of this International Standard, the
following definitions apply.

2.1 breakpoint: Point in the pressure-time curve
that is preceded by a pressure drop of exactly
14 kPa within 15 min and succeeded by a drop of not
less than 14 kPa in 15 min.

2.2 induction period: Time elapsed between the
placing of the bomb in the bath and the breakpoint at
100 °C.

3 Principle

The sample is oxidized in a pressure bomb initially
filled at 15 °C to 25 °C with oxygen at 690 kPa and
heated at a temperature between 98 °C and 102 °C.
The pressure is read at stated intervals or recorded
continuously until the breakpoint is reached. The time
required for the sample to reach this point is the ob-
served induction period at the temperature of test,
from which the induction period at 100 °C may be
calculated.

WARNING — To provide protection against the
possible explosive rupture of the bomb, the bomb

should be operated behind an appropriate safety
shield.

4 Reagents and materials
4.1 Toluene, CgH;CH;, 99 % minimum purity.

4.2 Acetone, CH;COCH,, 99 % minimum purity.

1) Further information can be found in the June 1978, January 1979 and June 1986 editions of the Institute of Petroleum
Review.
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OXIDATION OF GASOLINE, iP 40

4.3 Gum solvent, mixture of equal volumes of
toluene {4.1) and acetone (4.2).

4.4 Oxygen, commercially available extra-dry, of not
less than 99 % purity.

45 Detergent cleaning solution, able to clean
used sample containers and covers to match the
quality with regard to visual appearance and mass loss
on heating under test conditions obtained by im-
mersing similar used sample containers and covers in
fresh chromic acid cleaning solution for 6 h followed
by rinsing with water as specified in 6.1.

NOTE 1 The type of detergent and condition of use need
to be established in each laboratory on the basis of cleaning
used sample containers and covers.

WARNING — Chromic acid is potentially hazard-
ous in contact with organic materials and is toxic
and highly corrosive. If used, wear full-face shield
and full-length protective clothing including
gloves.

5 Apparatus

5.1 Pressure bomb, of corrosion-resistant steel,
with inside dimensions of the portion that encloses
the reacting gasoline-oxygen mixture in accordance
with those shown in figure 1.

The interior surfaces of the bomb and lid sha!l be
highly polished to facilitate cieaning and to prevent
corrosion.

Other structural details, such as method of closure
{polygonal or knurled), gasket material and outside di-
mensions, are optional provided the limitations given
in 5.1.1 and 5.1.2 are observed.

Carry out initial testing and periodic examination of the
bomb to ensure its fitness for service.

5.1.1 The bomb shall be constructed to withstand a
working pressure of 1 240 kPa at 100 °C, with an ul-
timate strength at least equal to that of a bomb con-
structed of 18 % mass fraction chromium and 8 %
mass fraction nickel-alloy steel. A suitable material is
an alioy steel conforming to the specification in
annex A.

5.1.2 The closure shall be capable of making a seal
that will not leak when the bomb is filled with oxygen
to 690 kPa at 15 °C to 25 °C and plunged into a bath
at 100 °C. It is preferable that the closure ring be
constructed from an alloy different from that of the
body if the mating threads of the two parts are to

40.2

move with respect to each other when the tightening
load is applied.

5.2 Gasket, of any suitable material that will pass
the following test.

Place a gasket of the type under test in the bomb in
the absence of gasoline and use a similar gasket to
make the seal with the lid. Fill the bomb with oxygen
at a pressure of 690 kPa and immerse in a bath at
approximately 100 °C. If the pressure does not drop
more than 14 kPa from the maximum in a 24 h period
with the bath temperature constant at 100 °C
+ 1,0 °C, the gasket shall be considered satisfactory.

5.3 Sample container and cover, in accordance
with figure 2.

NOTE 2 The cover is intended to prevent the material
refluxing back through the bomb stem from entering the
sample, but not to prevent free access of oxygen to the
sample.

5.4 Bomb stem, with a filler rod, constructed of the
same material as the bomb lid and having dimensions
in accordance with figure 1.

The filler rod and the inside of the stem shall have a
high polish to facilitate cleaning and prevent corrosion.
The stem shall be fitted, in the position shown in fig-
ure 1, with a circular metal plate 89 mm in diameter
to serve as a closure for the bath when the bomb is
in place.

5.5 Burst-disc assembly, of stainless steel, fitted
to the bomb stem, which will rupture if subjected to
a pressure greater than 1530 kPa + 10%. Any
expelled gas shall be directed away from the operator.

5.6 Connection for a pressure gauge and a tightly
closing needle valve to the bomb stem as shown in
figure 1. A quick-release air coupling fitted to the nee-
die valve shall be used to facilitate oxygen entry to the
bomb.

5.7 Needle valve, suitable for complete shutoff,
fitted with a finely tapered needle and orifice.

NOTE 3 The needle vaive should be used while purging,
pressurizing and exhausting the bomb with oxygen.

5.8 Pressure gauge, indicating or recording type,
reading to at least 1 380 kPa.

Any half of the scale interval between 690 kPa and
1380 kPa (i.e. 345 kPa) shall be at least 25 mm in
length measured along the arc of the scale. The
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OXIDATION OF GASOLINE, IP 40

intervals of division shall be 35 kPa or less. The accu-
racy shall be 1 % or less of the total scale interval.

The gauge shall be connected to the bomb directly
or by flexible metal or metal-sheathed gas-resistant
polymeric tubing having a pressure rating to satisfy
the above conditions. The total volume of the flexible
tubing, connections and stem with the filler rod in
place shall not exceed 30 ml.

When ordering equipment for this test, the manufac-
turer should be requested to ensure that the pressure
gauge and needle valve are suitable for use with oxy-
gen.

5.9 Oxidation bath, containing water, having a ca-
pacity of not less than 18 litres for one bomb, plus
8 litres for each additional bomb in multiple assem-
blies, and of such dimensions that the depth of the
bath water is maintained at not less than 280 mm.

The top of the bath shall have openings of diameter
suitable to accommodate the bomb and to fit the
cover plate fastened to the bomb stem, and shall be
provided with a thermometer fixed in such a position
that the 97 °C mark of the thermometer is above the
cover of the bath.

When in place, the top of the bomb lid shall be sub-
merged at least 50 mm below the surface of the bath
water.

Auxiliary lids are needed to cover the openings when
the bombs are not in the bath. The bath shall be pro-
vided with a condenser and source of heat to maintain
the bath water boiling vigorously.

5.10 Thermometer, having a range of 95 °C to
103 °C, in accordance with the requirements in
annex B.

5.11 Forceps, of corrosion-resistant steel, spade-
ended.

6 Preparation of apparatus

6.1 Wash the glass sample container (5.3) with gum
solvent {4.3) until free from gum. Rinse thoroughly
with water and immerse the sample container and
cover in hot detergent cleaning solution (4.5). Remove
from the cleaning solution by means of the forceps
{5.11) and handie only with forceps thereafter. Wash
the container and cover thoroughly, first with tap wa-
ter, then with distilled water, and dry in an oven at
100 °C to 150 °C for at least 1 h.

40.3

6.2 Drain any gasoline from the bomb (5.1} and
wipe the inside of the bomb and lid, first with a clean
cloth moistened with gum solvent {4.3) and then with
a clean dry cloth.

Remove the filler rod from the stem and carefully
clean any gum or gasoline from the stem, rod, and
needle valve with gum solvent (4.3). Clean the quick-
release air coupling, and all lines leading to the bomb.

WARNING — Ensure all components of the
equipment are thoroughly cleaned before storage
and re-use to avoid possible formation of volatile
peroxides during a test. Any cleaning solutions
shall be disposed of in accordance with pro-
cedures for the disposal of toxic waste.

The bomb and all connecting lines shall be thoroughly
dry before each test is started.

7 Procedure

7.1 Bring the bomb (5.1) and the gasoline to be
tested to a temperature of 15 °C to 25 °C. Place the
glass sample container (5.3) in the bomb and add
50 ml £ 1 ml of test sample.

Cover the sample container, close the bomb, and in-
troduce oxygen until a pressure of 690 kPa to
705 kPa is attained. Allow the gas in the bomb to es-
cape slowly at a rate not exceeding 350 kPa per min
in order to flush out the air originally present.

Introduce oxygen again until a pressure of 630 kPa to
705 kPa is attained and observe for leaks, ignoring an
initial rapid drop in pressure {(generally not greater than
40 kPa) which may be observed as a result of dissol-
ution of oxygen in the sample.

If the rate of pressure drop does not exceed 7,0 kPa
in 10 min, assume the absence of leaks and proceed
with the test without repressuring.

7.2 Place the charged bomb in the vigorously boiling
water bath (5.9), taking care to avoid shaking, and re-
cord the time of immersion as the starting time.
Maintain the temperature of the water bath between
98 °C and 102 °C.

Observe the temperature to the nearest 0,1 °C at
intervals during the test, calculate the average tem-
perature to the nearest 0,1 °C and record this as the
temperature of the test.
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